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ABSTRACT

This project monitored the daily passage of smolts during the 1986
spring outmigration at two migrant traps, one each on the Snake and
Clearwater rivers.

Average migration rates for freeze-branded chinook salmon smolts were
28.2 km per day and 22.1 km per day for steelhead trout smolts between
release sites and the head of Lower Granite Reservoir.

The yearling chinook salmon migration begins in earnest when Salmon
River discharge makes a significant rise in early to mid-April. Host
yearling chinook salmon pass into Lower Granite Reservoir in April
followed by passage of steelhead trout in May. Chinook salmon smolt
recapture data from the Snake River trap suggest a strong dependence of
migration rate on quantity of Snake and Salmon River discharge, although
no statistical correlation exists at this time.

Daily and seasonal descaling rates were calculated for each species
at each trap. Rates were highest for hatchery steelhead trout,
intermediate for yearling chinook salmon, and lowest for wild steelhead
trout . Descaling rates were generally higher in 1986 than those observed
in 1984 and 1985.

Authors:

Edwin W. Buettner
Fishery Research Biologist

V. Lance Nelson
Sr. Fishery Technician
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| NTRODUCTI ON

The Pacific Northwest Electric Power Planning and Conservation Act of
1980 (P.L. 96-501) directed the Northwest Power Planning Council (NWPC)
to develop progranms to nitigate for fish and wldlife |osses on the
Col umbia River systemresulting from hydroelectric projects. Section 4(h)
of the Act explicitly gives the Bonneville Power Administration (BPA) the
authority and responsibility to use its resources "to protect, mtigate,
and enhance fish and wildlife to the extent affected by the devel opnment
and operation of any hydroelectric project on the Colunbia River system

Wat er storage for hydroelectric generation can severely reduce flows
necessary for downstream snolt migration. Thus, the NWPPC Col unbia River
Basin Fish and WIdlife Program proposed a ‘Witer Budget' for augnenting
spring flows.

The water budget in the Colunbia's Snake River tributary is
1.19 nmillion acre-feet of stored water for use between April 15 through
June 15 to enhance the snolt mgration. To provide information on snolt
nmovenment prior to arrival at the |ower Snhake River reservoirs, the |daho
Department of Fish and Gane (IDFG nonitors the daily passage of snolts at
the head of Lower Granite Reservoir and 164 Kkilometers upriver at White
Bird, Idaho, on the Sal non River. The Sal non River trap is operated only
during low runoff years. This information allows the Fish Passage Center
to anticipate river discharge needs into Lower Ganite Reservoir and plan
for effective passage or collection for transport of snolts arriving at
Lower Ganite Dam

Additionally, the IDFG snmolt nonitoring project collects data on
rel ati ve species conposition, estinmated passage, hatchery vs. wild ratios,
travel tine, migration rate, and snmolt condition relative to scale |oss.
By nmonitoring snolt passage at Lower Granite Dam and at the head of Lower
Granite Reservoir, migration rates under riverine and reservoir conditions
can be conpared and determ ned under various environnental conditions. By
having nonitoring sites on both the Snake and C earwater arnms of Lower
Granite Reservoir, the mgration timng of snolts from each drainage can
be determi ned individually. Also, the relative composition of hatchery
and wild stocks of steelhead trout can be deternined, information useful
to document the rebuilding of wild stocks which is being undertaken in
other NWPC projects.

Wthin the short life span of the snolt nonitoring program we have
yet to encounter a |l ower than normal spring runoff as occurred in 1973 and
1977. W believe snolt nonitoring will be nost beneficial under such
conditions, as low flows wll slow the mgration. In such a year,
know edge of when nost snolts have left tributaries and entered areas
which can be affected by rel eases of stored waters will allow water budget
managers to make the nmost tinmely use of the linmted water budget
resource. Perfecting the snolt nonitoring technique in years prior to
such a low water condition wll increase the probability that snolt

survival can be maximzed through water budget nanagenent.
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OBJECTI VES

1 To develop a technique to index the relative abundance of snplts
entering Lower Ganite Reservoir throughout the outmgration season.

2 To establish timng and success of outmigration for the various groups
of hatchery-produced and wld chinook salmn and steelhead trout
smolts as they leave the Salnmon River drainage during low flow years.

3 To establish travel tinme from the Salnon River index site at Wite
Bird or fromthe point of release to the index sites at the upper end
of Lower Ganite Reservoir.

4 To correlate travel time with river flows from index sites to Lower
Ganite Reservoir and Dam

5 To assist in estimating total fish abundance and collection efficiency
at Lower Ganite Dam

6 To determ ne where, when, and to what extent descaling occurs to
hat chery-reared chinook salnon and steelhead trout snolts released

upstream from Lower Granite Dam and devel op managenent alternatives to
reduce scale |oss.

METHODS

Rel eases of Hatchery-Produced Snolts

We obtained information from hatcheries which rel ease steel head trout
and chinook salnon juveniles in the Snhake River system upriver from Lower
G anite Dam The information included species, nunber, time, and |ocation
of release, and the identifying freeze brand if used. This allowed us to
anticipate the passage of the various release groups and branded fish at
downriver trapping sites.

Snmolt Monitoring Traps

We stationed one scoop trap (Raymond and Collins 1974) on the
Clearwater River and a dipper trap (Mason 1966) on the Snake River during
the spring of 1986 (Figure 1). We renpbved snmolts daily fromthe traps for
exam nation, enuneration, and release back to the river. W neasured and
exam ned 150 to 300 chinook sal mon and steel head trout snelts each day for
scal e loss when avail able. Up to 2,000 sroltswer e exanined daily for
hatchery brands, and the remaining catch was then enunerated by species
and rel eased. Only smolts examined for scale loss or brands were
anesthetized with Tricaine Methanesulfonate (MS-222). These fish were
allowed to recover from anesthesia before being rel eased to the river.
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To quantify scale | oss, each side of a snolt was separated into five
areas, and each area was exam ned as shown on the juvenile descaling form

(Figure 2). A area was considered "descaled" if 40% or nore of the scales
were m ssing. If at least two areas on one side of a fish were descal ed,
then the fish was considered descal ed. Additionally, beginning in 1985 a

fish was also considered to be descaled if a band of scales were mssing
from at least one side of a fish, and the anpunt of m ssing scales was
equal to or greater than the loss of 40% or nore scales fromtwo areas on
a side of a fish as described above. Thus, since 1985 a snolt could be
nore easily classified as descaled than in previous years. We often refer
to such scale loss as "classical" descaling to distinguish it from other
types of descaling. A fish was considered to have "scattered" descaling
if at least 10% of scales were missing fromat |east one side of the fish.

At each trap, we recorded water tenperature and turbidity each day
using a centigrade thermoneter and 20 cm Secchi disc. The U.S. Weat her
Service provided daily information on river discharge. The Snake River
trap discharge was neasured at the USGS Anatone gauge (#13334300). The
Clearwater River trap discharge was neasured at the USGS Spal ding gauge
(#13342500) . The Salnmon River trap discharge was neasured at the USGS
White Bird gauge (#13317000).

Sal mon River Trap

The Salnmobn River trap is operated only during a below normal water

year. A bel ow normal water year is one in which the February stream flow
forecast at Wiite Bird, provided by Soil Conservation Service, Snow Survey
in early March, is less than 902 of the 25-year average. A tentative
decision to operate the trap is nade in early February using the January
stream flow forecast. If the January forecast is near 90% of normal,
preparation to operate the Salnmon trap will begin. The final decision is

then nmade using the February forecast in early March.

During 1986. the January stream flow forecast for the Wite Bird
gauge was 76% of average. By February, the forecast had increased to over
100% of nornmal so the final decision was made not to operate the trap.

Snake River Trap

The Snake River migrant dipper trap was positioned about 40 m
downstream from the Interstate Bridge and was attached to bridge piers hy
steel cables. This is at the head of Lower Granite Reservoir 0.5 km above
t he confluence of the Snake and Cl earwater rivers. River wi dth and depth
at this location are approximtely 260 mand 12 m respectively.

Trap operation began March 14, 1986. The trap was not operated from

May 29 to June 15 due to high discharge and debris. Trap operation
terminated June 26. 1986.
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TRAP JUVENILE DESCALING FORM (RECORDER )

DATE SITE TIME SECCHI DISC

Hzo TEMP, DISCHARGE TOTAL CHINOOK TOTAL STEELHEAD
TOTAL SOCKEYE_____ TOTAL YOY CHINOCK TRAP DOWNTIME (Hrs.)
BRAND USED DAILY NO. BRANDED NO. EXAM. FOR HATCHERY BRANDS:
EFFICIENCY: STEELHEAD CHINOOK
No. FIsH CLIPPED: No. Exam. fFor CLIPS: No. CLIPPED RECAPTURES:
CH CH CH

SH SH SH

SW SW SW

REMARKS

RIGHT
S 1 23 |4 &

6. SCATTERED 7. EYE/HEAD INJURxES 8 DEAD

q%tn  hacezal |
f D'EVCALED rCH tNuOK !
f '
I ' ' ' »
3 I { ! 1
o L ! ! !
S| \ ! ‘ ]
d i ] ¥ i
3 i ! !
8 i ! . |
9 i i | !
104 ! | | i
" 7 7 i ) s
"9 ) | | j 12L i .
13 | I i i 13 | i
14 } { i ! 14 ¢ :
18 | i ! ! 13 i
15 i g ! | 18] | i
v il ‘ i 174 I i
18 I i | 18] | T i
19 | H i 191 | f |
20 ! ‘ i 20 | |
21 { t t 21 | |
22 | i} ; 22 ! |
23 ; | 23 f
24 i ] 24 | ‘
28 ! ' 2 L {
TOTAL FISH SAMPLED ________ TOTAL FISH SAMPLED _
TOTAL DESCALED e % DESCALED e TOTAL DESCALED o 7 DESCALED .

407 DESCALING (ABOVE BELLY) IN ANY SINGLE (1) AREA COMSTITUTES DESCALING.
ANY TWo (2) AREAS OM THE SAME SIDE RESULTS IN FISH CLASSIFIED AS DESCALED.

Figure 2. Form used to record smolt passage and descaling information.

Drawings show the five areas on each side of a smolt which are
considered independently for scale loss.



Smolts were freeze branded (Mghell 1969) and released at the Snake
River trap to estimate travel tine from the head of Lower Ganite
Reservoir to Lower Ganite Dam The brand was changed at three-day
intervals to docunent changes in travel tinme as environnental conditions
changed. Ten unique brand groups were marked during the 1986 trapping
season. Up to 2.000 snolts WERE branded daily when avail able. The
remai ning catch was counted and returned to the river.

To estimate trap efficiency, chinook salnmon were nmarked with a caudal
fin clip and steelhead trout with an opercle punch every fourth day and
rel eased 5.5 km upstream from the Snake River trap. Fi sh exam ned for
brands were al so checked for caudal fin clips and opercle punches.

Cearwater River Trap

The Clearwater River scoop trap was installed 10 km upstream from t he
river nouth, 4.5 km upstream from the head of Lower Granite Reservoir.
The river channel at this location forms abend and is 150 to 200 m wide
and four to seven neters deep, depending on discharge.

Trap operation began March 21, 1986 and continued until My 26 when
increasing discharge termnated trap operation for the season.

Trap efficiency tests were conducted periodically throughout the
season by releasing fin clipped snmolts 7 km upriver from the trap. When
available, wup to 1,500 chinook salmn were caudal clipped and rel eased
upstream Four groups of steel head trout of approximtely 4,000 each were
freeze branded at Dworshak NFH and released at one-week intervals above
the trap during late April and My.

Descal i ng

Chi nook sal mon descaling rates were estinmated at six I|daho chinook
sal mon hatcheries prior to snolt release. Descaling rates were also
estimated at the time of release for the MCall and Rapid River
of f-hatchery rel ease groups. Kooskia NFH Dworshak NFH, Rapid River, and
Pahsi meroi hatcheries release chinook salnmon smolts directly from the
hat chery to astream

Steel head trout snoblt descaling rates were estimated at three I|daho
hat cheries prior to release and six release sites at the tinme of rel ease.

Exam nation of 200 to 900 smolts from representative groups of
chi nook sal non and steel head trout were conducted at hatcheries and again
at release sites to estimate the percentage of smolts having significant
scal e |oss. The condition of the snolts was conpared with that observed
at trapping sites along the mnmigration routes where up to 300 chinook
sal mon and steel head trout snmolts were neasured daily when avail abl e.
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Trap Efficiency

To estimate the nunber of smlts passing a trap, it is necessary tc
know what fraction of the migration is being trapped. Additionally, this
fraction, which is the trapping efficiency, may change as river discharge

changes. To create an equation which describes the relationship between
di scharge and efficiency. efficiency nust be estimated several times over
the range of discharge within which the trap is operated. A linear

regression of efficiency on discharge is then calculated from the data,
after which an efficiency can be predicted froma known di scharge.

Trap efficiencies tests are conducted every four days if enough
smolts are avail able to mark. During 1986. four groups of steel head trout
smolts of 4.000 each were freeze branded and held at Dworshak NFH. These
groups were released at one-week intervals upstream from the C earwater
River trap for efficiency test. These groups were also used to detern ne
travel tine through Lower Ganite Reservoir.

Travel Time and Mgration Rates

Travel time and migration rates for hatchery-rel eased chinook sal non
and steelhead trout were calculated using nmedian arrival times at the
Snake River trap and at Lower Granite Dam In order to provide additional
information on snmolt novenment through Lower Ganite pool, snmolts were
freeze branded at the Snake River trap and nedian arrival time was
calculated at Lower Ganite Dam

RESULTS AND DI SCUSSI ON

Hat chery Rel eases

Chi nook Sal non

Chi nook salnobn released into the Snake River drainage above Lower
Granite Dam were reared at seven locations in lIdaho and one in Oregon. A
total of 5,503.726 chinook salnon snmolts were released at eight |ocations
in Idaho and Oregon (Tabie 1).

A release of 741.684 spring chinook salnmon juveniles was made into
Lcoki nggl ass Creek/ Gande Ronde River by Lookingglass Hatchery during the
fall of 1985. The remainder of spring chinook salnmon snolt rel eases
occurred in the spring of 1986.

AD333BR


lstory
Line


Table 1. Hat chery chi nook sal non rel eased into the Snake River system
upriver from Lower Ganite Dam 1986.

Rel ease site Rel ease No. released
(hat chery) St ock date (no.  branded) Br and
Sal ron R ver
Sawt oot h Hat . Spring 3/17 333, 742
( Sawt oot h) (34, 475) RDY- 1
S.F. Salnmon R Sunmer 3/24-31 970. 348
(MeCal l) (3728) (43, 325) RDY- 3
Pahsi neroi R Sunmer 3/15 80. 948
(Pahsi meroi) Spring 3/15 12. 095
Rapid River Spring 3/15-4/7 1,594,688
(Rapid River) 3727) (42.950) LDY-1
Drai nage Total 2.991. 821

Snake River and Non-I|daho Tributaries

Hells Canyon Spring 3/26-28 140. 000
(Rapid R ver) (3126) (42, 950) LDY- 3
Looki nggl ass
Creek Spring 4/2 620, 901
(Looki nggl ass) (19.955) RAJ- 2
(19, 982) RAJ- 4
Looki nggl ass
Creek Spring 9/18/85 741. 684
(Looki nggl ass) (20, 108) RAJ- 1
(20, 129) RAJ- 3
Drai nage Total 1,502,585
9
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Tabl e 1. Cont i nued.

Rel ease site Rel ease No. released
(hat chery) St ock dat e (no. branded) Br and
Clearwater River
Red Ri ver Pond Spring 4/4 152, 000
(Rapid River)
N. F. d earwater Spring 4/2 506, 320
(Dworshak  NFH) (40, 675) RAY- 2
Cear Creek Spring 3/26 351. 000
(Kooskia NFH)
Drai nage Tot al 1. 009. 320
G and Total 5,503,726
10
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St eel head Trout

Steel head trout were reared at three hatcheries in Idaho, one in
Washi ngton, and one in Oregon for release upriver from Lower G anite Dam
A total of 6,608,665 steelhead trout smolts were released at 12 |ocations
in ldaho, Oegon, and Washington (Table 2).

Ni agara Springs Hatchery released 330.520 steelhead trout juveniles

in the Snake River at Hells Canyon during the fall of 1985. The renai nder
of steelhead trout snolt rel eases occurred in the spring of 1986.

Snolt  NMonitoring Traps

Sal non River Trap Operation

Because of the near normal spring runoff, the Salnmbn River trap was
not operated in 1986.
Snake River Trap Operation

The Snake River trap was operated from March 14 through May 28 and
again from June 16 until June 26. Hi gh di scharge prevented trap operation

May 29 through June 15.

Trap catch during the 1986 season was 27,568 yearling chinook sal non,
220 subyearling chinook salnon, 1,211 wild steelhead trout, 5,059 hatchery

steel head trout, and 224 sockeye sal non. The mjority of the chinook
sal mon (73%) were captured during April, while 62% of the steel head trout
were captured during My. W!ld steel head trout passed earlier, 492 in

April and 47% in My, than did hatchery steelhead trout, 33X in April and
66% in May (Figure 3). The ratio of wild and hatchery steelhead trout in
the catch was 1:4. Although sone sockeye salnon were trapped during March
and April, their passage nmminly occurred in My. Subyearling chinook
sal nron passage began in md-March and peaked the | ast two weeks of June.

Snake River discharge, nmeasured at the Anatone gauge, range from
72,100 cfs to 99,200 cfs during March when the trap was in operation
(Figure 4). The average April discharge was 77,323 cfs, with a peak of
88,800 cfs April 2. Di scharge in May remained simlar to April's until
the 28th of May when the river rose to 111,800 cfs. Trap operation was
di scontinued at this point due to the high discharge and debris load in
the river, and trapping was not attenpted again until June 16 when the
di scharge dropped to 88,100 cfs. Peak discharge of 156.300 cfs during
this time period occurred on June 2.

Water tenperature at the beginning of the season was 7 9C and
increased to 9 9C by the end of March (Figure 4). Tenperature increased
steadily and was 19 OC by the end of June.

11
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Table 2. Hatchery steelhead trout released into the Snake River system
upriver from Lower Granite Dam, 1986.

Release site Release No. released
(hatchery) Stock date (no. branded) Brand

Salmon River

Pahsimeroi

River A 4/1-3 614,038

(Niagara Springs)

Panther Creek A 4/5-7 246,320

(Niagara Springs)

E.F. Salmon R. B 4/7-9 525,316

(Hagerman NFH) 4/8) (51,325) LDT-4

Hazard Creek A 4/24 302,303

(Hagerman NFH)

Sawtooth Hat. A 4/8-10 699,715

(Hagerman NFH) 479 (52,300) LDT-2
Drainage Total 2,387,692

Snake River and Non-ldaho Tributaries

Hells Canyon A 11/13-15/85 330,520

(Niagara Springs) A 4/25-5/2 819,495
479 (49,800 RDT-2

Little Sheep Cr. A 4/25-30 115,616

(Irrigon) /727 (13,217) RAJ-2
(4/28) (13,240) RAJ-4

Spring Cr. A 4/25-5/5 194,553

(Irrigon) (571) (14,871) RAJ-1
(572) (14,878) RAJ-3
(4/30) (14,987) LAJ-1
(4/30) (14,998) LAJ-3

Cottonwood Cr. A 4/24-5/6 124,200

(Lyonns Ferry) (4/28) (20,205 RAI1J-1
(4/28) (20,038) RAIJ-2 &4
(4/28) (20,234) RAIJ-3

Asotin Creek A 4/28-30 44,650

(Lyonns Ferry) A

Drainage Total 1,629,034

AD333BR 12



Table 2. Cont i nued.

Rel ease site Rel ease No. released
(hat chery) St ock dat e (no. branded) Br and

Cearwater River

Clearwater River B 517 1,239,541
(Dworshak  NFH) (35, 025) RDT- 4
S F. dearwater R B 4/18 1,352,398
(Dworshak  NFH)
Drai nage Tot al 2,591,939
Grand Tot al 6,608,665

AD333BR 13
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Secchi disk transparency remained near 0.5 m during Mrch and

increased only slightly in April (Figure 4). May transparencies increased
to 1.2 m by May 18. then decreased to 0.5 m by the end of My in
conjunction with the peak of the Snake River discharge. The greatest

Secchi disc transparency recorded during the 1986 season was 1.4 m on
June 26.

Clearwater River Trap Operation

The Clearwater River trap operated from March 21 wuntil My 26.
Spring runoff in the Clearwater River drainage mainly occurred before trap
operation began in 1986, and there was only one day during the operation
period when the trap was not fished. As flows increased during the
season, the trap was noved toward the northern shore where water
velocities were |ower.

The Clearwater River trap captured 9.509 chinook sal nbn, 965 hatchery
steel head trout, and 123 wild steelhead trout in 1986. The mjority of
t he chi nook sal non passed in late March and early April (Figure 5). Large
nunbers of chinook salmon arrived the day following their release from
Dworshak NFH. and the majority of the chinook salnon captured were
probably of hatchery origin. Approximately 29% of the hatchery steel head

trout captured by the Clearwater trap occurred in two days, April 27
and 28. These fish were assuned to be from the South Fork of the
Cl earwater River release. Hat chery steel head trout conprised 89% of the

Cear-dater River trap catch (Figure 5).

Water tenperature at the Clearwater River trap was 6 oC the beginning

of the season, March 21, and rose to 10 OC by the first week of April. By
the end of April, the water tenperature had fallen back to 6 9C and
fluctuated between 6 ©OC and 11.5 OC during My (Figure 6). The high

tenperature for the season of 11.5 OC was recorded May 25.

Di scharge during March and April ranged from 17,300 cfs to 31.000 cfs
and averaged 22.900 cfs (Figure 6). Spring runoff began May 4, and the
river peaked at 46,100 cfs on My 22.

Secchi disc transparency in the Clearwater River exceeded one neter

t hroughout the season with the exception of one day in April and three
days in May (Figure 6). By the second week of April, Secchi disc readings
of over 2 m were being recorded. The transparency of the C earwater

fluctuated between 1.2 m and 2.7 m during April and My, influenced by
precipitation events and soil erosion.
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Descal i ng

Descal i ng of Chinook Sal mon Snolts et Hatcheries and Rel ease Sites

Cl assical descaling rate at hatcheries ranged fromO to 2. 7% with a
mean of 0.9% The highest classical descaling was observed at Kooskia
NFH. These values conpare closely to those observed in 1985, being only
slightly higher.

Cl assi cal descaling of chinook salnon at the two observed
of f-hatchery release sites, Snake River at Hells Canyon Dam and South Fork
Salmon River, were 1.8% and 1.5% respectively. These conpare to hatchery

observations of 1.4% and 0% respectively, at Rapid R ver and MCall
hat cheri es.

Fish with 10% or nore of their scales mssing from at |east one side
in a scattered fashion nmay be as unhealthy as fish which exhibit classical
descal i ng. Chi nook sal non "'scattered"™ descaling at hatcheries ranged from
0.3% to 26.7% with a nean of 5.34%

The highest percent scattered descaling was observed at Kooskia NFH,
whi ch al so had the highest classical descaling rate.

Scattered descaling at the two observed off-hatchery release sites,
Snake River at Hells Canyon Dam and South Fork Salnon River, were 3.6 and
1.0% respectively. These conpare to hatchery observations of 0.5% at
both Rapid River and MCall hatcheries (Table 3).

Two- area descaling exists when the sum of the nunber of the ten areas
on a fish (Figure 2) which are at |east 40% descaled and the nunber of
sides of a fish which exhibit scattered descaling equal two or greater.
This type of descaling is probably as detrinental to fish health as

cl assi cal descal i ng. Two- area descaling at four of the six |daho chinook
sal mon hatcheries showed slight increases (1% or |ess) over classical
descal i ng. At the remmining two hatcheries, Sawooth showed an increase

of 4.5% two-area over classical descaling, and Kooskia NFH had an increase
of 12.7% Two-area descaling at the two observed off-hatchery release
sites increased less than 1.5% over that observed at the hatchery of
origin.

Descaling of Steelhead Trout at Hatcheries and Release Sites

Cl assical descaling rate at the three Idaho steelhead trout
hat cheries. Dworshak NFH. Niagara Springs, and Hagerman NFH, were 0.2.
1.4. and 1.5% respectively (Table 4). These val ues conpare to 1985 rates
of 0.7. 0.1, and 0% classical descaling.

Two- area descaling rates at the three hatcheries showed approxi nately
the sanme nmagnitude of decrease at Dworshak NFH and increase at both
Ni agara Springs and Hagerman NFH. Scattered descaling rate in 1986 was
greater at all three hatcheries than was observed in 1985. ranging from
1.3 to 3.6 tines greater, wth N agara Springs showing the greatest
i ncrease.
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Table 3. Chi nook sal non descaling rates (percent) at hatcheries and
rel ease sites, 1986.

Hat chery

(release site) Cl assi cal Two-area Scattered
Rapid River Hatchery 1.4 1.8 0.5
(Snake R @ Hells Canyon Dam 1.8 2.7 3.6
McCal | Hat chery 0 0.5 0.5
(SSF. Salmbn R @ Knox Bridge) 1.5 2.0 1.0
Pahsi ner oi Hat chery 2.0 3.0 1.3
Sawt oot h  Hat chery 0.2 2.5 3.1
Kooskia NFH 2.7 15.3 26.7
Dwor shak  NFH 0 0 1.7

Table 4. St eel head trout descaling rates (percent) at hatcheries and
rel ease sites, 1986.

Hat chery
(release site) Cl assi cal Two- ar ea Scattered
Dwor shak NFH 0.2 3.9 9.2
Niagara Springs Hatchery 1.4 3.2 2.9
(Snake R @ Hells Canyon Dam 1.0 1.6 2.0
(Pant her Creek) 2.7 5.3 2.7
(Pahsi meroi  R.) 1.0 2.7 2.3
Hagerman NFH 1.5 3.6 2.8
(Hazard Creek) 3.3 6.6 11.6
(Salmn R @ Sawtooth Hat.) 0 0.7 1.0
(EF. Salmon R) 0.7 1.7 1.0
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Descaling rate atrelease sites in 1986 for clessical, two-area, and
scattered conditions showed no trend toward increased descaling due to
transport. Two transported groups had an increase in descaling while the
remai ning four exanmined groups showed a decrease in all descaling
categories from what was observed at the hatcheries (Table 4). Degr ee of
scale loss is likely associated with illness or other stresses fish have
undergone prior to being transported.

Chi nook Sal non Descaling at Traps

The only observed descaling of subyearling chinook salnobn at either
trap site occurred at the Snake River trap in the third week of My. From
a smallsanple of 14 fish, 28.57% were classically descaled.

Weekly classical descaling rates for yearling chinook salnobn at the
Snake River trap ranged from 0.74 to 4.8% the peak occurring in late
May. Classical descaling at the Cearwater River trap ranged from
0.09% in early April to 8.45% during the third week of My. Seasonal
averages in 1986 at the Snake River and Clearwater River traps were 3.8%
and 0.7% respectively (Table 5). The Snake River value shows an increase
over 1984 and 1985 data, while the Clearwater River data are sinilar to
1985 and |ower than 1984 by 50% Descaling rates at Lower Ganite Dam
ranged between 0.65% and 5.56% The average descaling rate at Lower
Ganite for the season was 3.5%

Hat chery Steel head Trout Descaling at Traps

Cl assical descaling of hatchery steelhead trout at both the Snake
River and Clearwater River traps showed an increase over previous years
(Tabl e 5). The Snake River trap averaged 14.5% for the season, wth
weekly rates ranging from 2.1% to 10.0% the peak occurring in late My.
The Clearwater River trap averaged 6.3% wth a range of 1.3% in late
April to 9.1% in the second week of May.

Descaling of hatchery steelhead trout at Lower Granite Dam ranged
from 1.6% recorded in md-June to 7.6% in late April.
W | d Steel head Trout Descaling at Traps

Cl assi cal descaling of wld steelhead trout at both the Snake
and Clearwater river traps was greater than observed in 1984 and 1985

(Table 5). The Snake River trap showed a seasonal average of 2.7% wth a
range of 0.7% to 16.7% occurring in late April and m d-March,
respectively. The Clearwater River trap had only two weeks in which

descaling of wld steelhead trout occurred, the second week of My at
10.0% and the third week of My at 14.3% The seasonal average at the
Cearwater trap was 0.8%.

Descaling of wild steelhead trout at Lower Ganite Dam during 1986
ranged from1.1% the third week of May to 2.6% the fourth week of May.
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Table 5. Seasonal nean cl assical descaling rates (percent) for yearling
chi nook sal non, hatchery steel head trout, and wld steel head
trout at the Cearwater River and Snake River traps in 1984,
1985. and 1986 and the Salnon River trap in 1984 and 1985.

Sal non Snake Cl ear wat er
Species Year Ri ver Ri ver Ri ver
Year|ling chinook salnon 1984 4.5 2.5 1.5
1985 2.4 2.6 0.6
1986 3.8 0.7
Hat chery steel head trout 1984 8.7 5.5 4.1
1985 10.1 6.2 2.1
1986 14.5 6.3
Wl d steel head trout 1984 2.1 1.4 0.4
1985 0.7 0.8 0.7
1986 2.7 0.8
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The 1986 season was the second year that the classical descaled
criterion included fish that had scales mssing in a |ongitudinal band
(#9s) as well as when two or nobre areas per side were descal ed. The data
from 1985 are directly conparable to 1986. while the 1984 data would be
expected to be somewhat |ower.

Trap Efficiency

Snake River Trap

This trap should provide |ow variance estimtes of efficiency and
clearly define the relationship between efficiency and discharge. The
trap operates alnost continually through the season: it is always in the
sane location, and the fish which enter the live well have no chance of
being washed from it, as is occasionally possible with scoop traps.
Average efficiency for yearling chinook salnobn is 1.2% based on three
years data, and the range in estimates is from near zero (0.2% to
2.5% (Table 6).

The 1984 through 1986 trap efficiency data were subjected to a

Duncan's New Miltiple Range test (Ot 1977). No significant difference
was found between the means for the three years at the 0.05 level of
significance. Therefore, the 1984 through 1986 efficiency data were
pooled to give the best estimate of trap efficiency. The 95% confi dence

l[imts on the nean estimate are near 13% of the estimate.

—_—

X + cl = 0.0120 + 0.0015

There is no obvious relationship between discharge and chi nook sal non

trapping efficiency at the Snake River trap (Table 6). One possible
explanation is that as discharge varies, the river channel characteristics
change little. Therefore, the percent of river flow sanpled by the trap

is not affected by changes in discharge.

Sufficient numbers of steelhead trout snmolts were captured to nake

meani ngful trap efficiency tests in 1985 and 1986 only. The range in
di scharge during the tests was 47,000 to 68,000 cfs in 1985 and 72,000 to
80,000 cfs in 1986. There was no obvious correlation between efficiency
and discharge (Table 7). A t-test on the nmean values from the two years
revealed no significant difference (t = 0.41); therefore, the 1985 and
1986 data were pooled for the estimte of trap efficiency. The nean

steel head trout trapping efficiency is 0.0067, with the 95% confidence
interval as 37% of the estimte:

x t ¢l = 0.0067 + 0.0025
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Table 6. Snake River trap efficiency tests for chinook sal non snolts.
1984 through 1986

Recapt ur e/ Di schar ge

Rel ease date Mar k Efficiency (kcfs)
1984

3/2 26/1,388 0.0187 84

3/28 10/545 0.0183 75

4/8 3/589 0. 0051 77

4/12 7/309 0. 0227 81

4/16 9/806 0.0112 92

4/19 23/1,061 0.0217 104

4/24 8/812 0.0098 101

4/28 5/267 0.0187 86

5/4 4/17 0.022 81

5/9 2/95 0.0211 93

1985 3/22 11/1,124 0.0098 43

4/2 31/840 0.0250 56

4/6 7/1,09 0. 006 64

4/ 4/1,49 0. 002 79

4/12 15/1,276 0.0118 77

4/16 12/91 0.013 80

5/5 4/338 0.0118 42

1986 3/29 23/1,881 0.0122 86

4/7 1371, 23 0.010 80

4/12 26/1,530 0.0170 74

4/17 2/1,14 0. 001 67

4/24 11/1, 41 0. 007 80

4/28 3/803 0.0037 72

5/19 4/70 0. 005 76

Overall efficiency and 95% confidence linits:
0.0120 * 0.0015

Limit as percent of estimate = 13%
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Table 7. Snake River trap efficiency tests for steelhead trout snolts,
1985 and 1986.

Recapt ur e/ Di schar ge
Rel ease date Mar k Efficiency (kcfs)

1985

gllgf 8/811 0.0099 55

5/18 1/185 0. 0054 54

1/492 0. 002 50

5/21 2/314 0.0064 68
1986

4/24 1/179 0. 0056 80

4/30 12/874 0.0137 72

5/21 3/1,345 0. 002 76

Overall efficiency and 95% confidence linits:

0. 0067 = 0.0025

Limt as percent of estimate = 37%
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Cearwater River Trap

Trap efficiency for yearling chinook salnmon was tested five times in
1984, six times in 1985. and three tines in 1986. Tests conducted in 1984
were within a discharge range from 21,000 to 33.000 cfs. in 1985 within a
range from 9.100 to 31.000 cfs. and in 1986 within the range from 21, 000
to 29.000 cfs (Table 8). There is no obvious relationship between the
vari abl es. Efficiency estimates range from 0.0021 to 0.0517. Over three
years, 10,842 chinook sal mbn were marked, and 135 were recaptured in the
14 tests for an average trap efficiency of 0.0125 with a 95% confidence

i nterval of 0.0021. A Duncan's New Multiple Range test was conducted on
the three years of efficiency data and revealed no significant difference
in the mean trap efficiencies for 1984 through 1986. The data were,
t her ef or e, pooled for the best estimate of trap efficiency. Trap
efficiency will continue to be estinmated. The overall nean efficiency
value will continue to be used estimating the nunber of chinook sal nmon

passing the trap unless a significant <correlation wth discharge is
observed.

Four groups of hatchery steel head trout of approximately 4,000 each
were freeze branded in 1986 at Dworshak NFH, held there, and rel eased at
approxi mate one-week intervals upstream from the C earwater River trap
from mid-April through nid-Muy. A t-test on the mean efficiencies from
1985 and 1986 revealed a significant difference (t = 2.81) between them so
the 1985 and 1986 efficiencies were not pool ed. Only the 1986 data were
used and produced a nean trap efficiency of 0.09% wth a 95% confidence
interval on the estimate of 0.05 (Table 9).

Travel Time and Mgration Rates

Rel ease Sites to the Snake River Trap

Chi nook sal non. There were three groups of freeze-branded chinook
sal mon released in the upper Salnmon River, one group released in the Snake
River at Hells Canyon Dam and four groups released in the Gande Ronde
River. Di stances from release sites to trapping locations are reported in
Tabl e 10. The Snake River trap captured 914 branded chinook sal non:
approximately 0.4% of the freeze-branded fish were released.

Branded chinook salmn were transported to the South Fork Sal non
Ri ver and Snake River at Hells Canyon Dam on March 24-31 and March 26,

respectively. Branded chinook salnmn were allowed to voluntarily |eave
Rapid River Hatchery beginning March 15. with March 27 approximating the
medi an rel ease date. Sawt oot h Hat chery-branded chinook salnmn were
rel eased on March 17. Two groups of branded chinook sal non were rel eased
from Looki nggl ass Hatchery during the fall (Septenber 18) of 1985. and two
groups were released in the spring (April 2) of 1986. Recovery of
fall-rei eased branded chinook salnon from Lookinggl ass Hatchery was very
| ow. Only 16 brands were recaptured from the two groups, which totaled

40. 200 branded chinook salnmon released for a recovery rate of 0.04% The
majority of these two brand groups had already nigrated past the Snake
River trap location by the tine the trap was put into operation on
March 14.
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Table 8. Clearwater River trap efficiency tests for chinook salmon
smolts, 1984 through 1986.

Recaptures/ Discharge
Release date Mark Efficiency (kcfs)
1984
4/5 4/418 0.0096 21
4/21 13/806 0.0161 33
4/25 37489 0.0061 31
5/2 37183 0.0164 24
5/6 1742 0.0238 24
5710 147453 0.0309 24
1985
3/25 14/607 0.0230 9
3/30 45/1,511 0.0298 9
4/5 6/1,079 0.0056 18
4/9 2/940 0.0021 15
4/16 7/929 0.0075 33
1986
3727 9/1,555 0.0058 22
4/2 871,714 0.0047 29
4/6 6/116 0.0517 21

Overall efficiency and 95% confidence limits:
0.0125 + 0.0021

Limit as percent of estimate = 17%.
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Table 9. Clearwater River trap efficiency for steelhead trout smolts,
1985 and 1986.

Recaptures/ Discharge
Release date Mark Efficiency (kcfs)

1985

5/7 2/464 0.0043 29

5/11 17384 0.0026 33

5/14 17106 0.0094 28
1986

4/14 7/4,140 0.0017 20

4/30 174,190 0.0002 20

5/7 2/4,260 0.0005 29

5/11 5/4,247 0.0012 29

1986 efficiency and 95% confidence limits:
0.0009 + 0.0005

Limit as percent of estimate = 51%.
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Table 10. River mile (kilometer) index for release site and

trapping locations.

From From From From From
mouth of mouth of L. Granite Snake R. Salmon R.
Site Columbia R. Snake R. Dam trap trap
Mouth of Snake R. 324.3
(621.8)
Lower Granite Dam 431.8 107.5
(694.8) (173.0)
Snake R. trap site 463.9 139.6 32.1
(746.4) (224.6) 51.6)
Clearwater R. trap site 470.0 145.7 38.2
(756.2) (234.4) (61.5)
Dworshak NFH 504.2 179.9 72.4
(811.3) (289.5) (116.5)
Kooskia NFH 541.6 217.3 109.8
(871.4) (349.6) 176.7
Mouth of Grande Ronde R. 493.0 168.7 61.2 29.1
(793.2) 271.4) (98.5) (46.8)
Mouth of Salmon R. 512.5 188.2 80.7 48.6
(824.6) (302.8) (129.8) {78.2}
Hells Canyon Dam 571.3 247 .0 139.5 107 .4
(919.2) (397.4) (224.5) (172.8)
Salmon R. trap site 565.7 241.4 133.9 101.8
(910.2) (388.4) (215.4) (163.8)
Rapid R. Hatchery 605.8 281.5 174.0 141.9 40.1
974.7) (452.9) (280.0) (228.3) (64.5)
S. Fk. Salmon R. @ Knox Bridge 719.7 395.4 287.9 255.8 154.0
(1,158.0) (636.2) (463.2) (411.6) (247.8)
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Table 10. Continued.

From From From From From
mouth of mouth of L. Granite Snake R. Salmon R.
Site Columbia R. Snake R. Dam trap trap
Pahsimeroi Hatchery 817.5 493.2 385.7 353.6 251.8
(1,315.4) (793.6) (620.6) (568.9) (405.1)
E. Fk. Salmon R. @ trap site 873.6 549.3 441.8 409.7 307.9
(1,405.6) (883.8) (710.9) (659.2) (495.4)
Sawtooth Hatchery 896.7 573.3 465.8 433.7 331.9
(1,444.2) (922.4) (749.5) (697.8) (534.0)
Asotin Creek 469.6 145.3 37.8 5.7
(755.6) (233.8) (60.8) (9.2)
Cottonwood Creek 521.7 197 .4 89.9 57.8
(839.4) (317.6) (144.6) (93.0)
Lookingglass Creek 580.4 256.1 148.6 116.5
(933.9) (412.1) (239.1) (187.4)
Big Canyon Creek 585.9 261.6 154.1 122.0
(942.7) (420.9) (247.9) (196.3)
Spring Creek 614.4 290.1 182.6 150.5
(988.6) (466.8) (293.8) (242.2)
Catherine Creek 636.9 312.6 205.1 173.0
(1,024.8) (503.0) (330.0) (278.4)
Little Sheep Creek 553.8 229.5 122.0 89.9
(891.1) (369.3) (196.3) (144.6)
S. Fk. Imnaha R. 516.0 191.7 84.2 52.1
(830.4) (308.5) (135.5) (83.8)
Red River 605.4
(974.1)
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Branded chinook salnmon from the fall release from Lookingglass
Hatchery were collected the second day the Snake River trap was operated
(March 14). The spring-rel eased branded chinook salnobn did not start
arriving until March 24 The Hells Canyon brand group began arriving
first, followed by one of the Lookingglass groups (March 25), Rapid River

group (March 28). Sawtooth group (March 31). MCall group (April 1), and
the second Lookingglass group (April 9). Medi an passage dates
were April 3. April 5, April 10. April 14. April 23, and April 5,
respectively (Table 11). For each of these groups, the 95% confidence
intervals were less than x 2.4 days. Because the mmjority of the fish
from the two brand groups released in the fall from Lookingglass were
already past the Snake River trap, they wll not be discussed further

in this section.

The two branded chinook salnmon groups from Lookingglass Hatchery
mgrated at the fastest rate, 65 km day. The sl owest noving groups were
the South Fork Salnon River and Rapid River release groups (18 km day and
19 kniday, respectively).

The daily nunber of chinook salnon captured at the Snake River trap
was graphed for six brand groups and overlaid with Snake River discharge

(Figure 7). As in previous years, increases in the nunber of branded
chinook salmon captured at the trap corresponded to increases in
di schar ge. During a normal water year, these increases in discharge range
from about 10,000 to 50,000 cfs. In 1986, the increases in discharge that

coincide to chinook sal nron noverment ranged from about 7,000 to 22,000 cfs.

The Hells Canyon. Rapid River, and two Lookingglass brand groups
showed peak novenent, with an increase in discharge which began on
March 29. The Hells Canyon and Rapid River brand groups also had strong
peaks corresponding to increases in discharge beginning on April 7
and 21. The South Fork Salnmon River and Sawt ooth chinook salnon brand
groups peaked with the increase in discharge which began on April 21. The
majority of the remaining branded chinook sal non noved by the Snake River
trap during this peak in discharge. Only 4% of the branded chinook sal non
captured at Snake River trap were collected after May 1 and 81% of these

were from the South Fork Salnon River release. Thirteen and one-half
percent of the South Fork Sal mon River brands collected at the Snake River
trap were captured during My. No branded chinook salnmon were collected

in the Snake Rver trap after My 25.

St eel head trout. There were two freeze-branded groups of steel head
trout snmolts released in the Salnon River, one in the Snake River below
HelI's Canyon Dam two groups in the Immaha River, three groups in the
Wallowa River, and three groups in the G ande Ronde River (Table 12).
Mar ked groups contai ned between 13,200 and 52.300 snolts. The Snake River
trap captured 205 freeze-branded steelhead trout smolts. representing 11
brand group cf the 14 groups that were rel eased. Most of the recaptures
(72%9 came from the Hells Canyon and three of the G ande Ronde rel eases.
Mi gration statistics for freeze-branded steelhead trout captured at the

Snake River trap are reported in Table 12. The Hells Canyon steel head

trout group past the trap first (nedian passage date = May 1) followed by

all the Grande Ronde, Wallowa and |Imaha groups (nedian passage dates
31
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Table 11.Migration statistics for freeze-branded chinook salmon smolts from release sites to the Snake River

trap, 1984 through 1986.

Median Median Travel Migration
release passage Number time rate Mean Q (kcfs)
Release site Year date date captured (days) (km/day)Salmon R. Snake R.
Rapid R. Hatchery 1986 3/27 4/10 237 14 16.3 15.4 82.9
1985 4/2 4/12 320 10 22.8 10.6 67.6
1984 4/1 4/18 197 17 13.4 10.1 79.3
Snake R. @ Hells Canyon Dam 1986 3/26 4/3 269 8 21.6 - 83.8
1985 3/19 4/3 544 14 12.4 - 43.0
1984 3/20 3/29 704 9 19.2 - 81.4
S. Fk. Salmon River 1986 3/28 4/23 229 26 15.8 16.5 78.6
1985 4/2 4/17 76 15 27.1 14.0 71.0
1984 4/10 4/24 238 14 29.0 14.5 91.7
Salmon R. @ Sawtooth Hatchery 1986 3717 4/14 49 28 24.9 13.6 81.4
1985 3/27 4/14 165 18 38.7 9.6 60.1
1984 3/28 4/21 136 24 29.0 11.8 84.0
Lookingglass Creek 1986 4/2 4/5 114 3 62.3 - 82.1
1986 - = = = - - - - NO MARKED RELEASE GROUP - - - - - - - -
1984 - = = - - - - - NO MARKED RELEASE GROUP - - - - - - - -
R9FS061JP 32
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Figure 7. Daily catch of six unique hatchery chinook
overlaid with Snake River discharge, 1986.
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Table 12. Migration statistics for freeze-branded steelhead trout smolts from release sites to the Snake River
trap, 1984 and 1986.

Median Median Travel Migration
release passage Number time rate Mean Q (kcfs)
Release site Year date date captured (days) (km/day) Salmon R Snake R
Salmon R. @ Sawtooth Hatchery 1986 4/9 5/21 11 42 16.6 24.0 73.4
1985 4/9 5/7 - 28 24.9 19.5 62.6
E. Fk. Salmon River 1986 4/8 5/24 9 45 14.6 24.7 73.9
1985 4/17 5/1 - 22 30.0 20.6 56.4
Snake R. @ Hells Canyon Dam 1986 4/29 571 38 2 86.4 - 69.1
1985 4/30 5/3 - 3 57.6 - 52.9
Spring Creek 1986 5/1 5/27 14 26 9.3 - 72.9
4/30 - 1 - NOT ENOUGH RECAPTURES @ SNAKE R. TRAP
4/3 - 2 - NOT ENOUGH RECAPTURES @ SNAKE R. TRAP
1985 5/9 5/19 - 10 24.2 - 46.4
Cottonwood Creek 1986 4/28 5/5 110 13 13.0 - 72.3
4/28 5/6 29 8 12.0 - 72.2
4/28 5/5 42 7 13.0 - 72.3
1985 @ - - - - - - - - - - - NO MARKED RELEASE GROUP- - - - - - - - - - -
Little Sheep Creek 1986 4/28 5/8 16 10 12.0 - 72.1
4/27 - 2 - NOT ENOUGH RECAPTURES @ SNAKE R. TRAP
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occurred between May 5 and May 8) except one group released in the Willowa
River which did not pass until My 27 (nedian passage date). Wth the
exception of the Wallowa group, the upper Salnmon River releases were the
last to pass the trap (nedian passage dates occurred between My 21 and
May 23). Ni nety-five percent confidence intervals around the nedian
passage date were generally below + 4 days and ranged from 2.2 to
8.2 days.

Steel head trout released in the Snake River at Hells Canyon Dam

mgrated at the fastest rate (86 kniday). This was considerably faster
than the migration rate of 58 knmiday for the 1985 Snake River at Hells
Canyon Dam rel ease group. Mean di scharge for the migration period in 1986
was 16,000 cfs greater than in 1985, which may be one factor contributing
to the increase in rate of novenent. The difference between 1985 and 1986
Hel | s Canyon steelhead trout moverment is not that great when travel tine
is considered. In 1985, the steelhead trout brand groups' nedian travel

time was three days and in 1986 it was two days.

Average migration rate for Salnon River and Gande Ronde River
steel head trout release groups was considerably less (12 kniday:
N=6 ,s=24) than the Hells Canyon group (Table 12). This conpares to
an average nmigration rate for Salmon and G ande Ronde river steelhead
trout groups in 1985 of 27 kmn day. There were not enough branded
steel head trout captured in 1984 to calculate mgration rates. In all
i nstances nean, discharge during the migration period was greater in 1986.
al t hough the di scharge fluctuati ons were not as great as in 1985.

The daily nunber of steel head trout, by brand group, captured at the
Snake River trap was graphed for four brand groups and overlaid with Snake
Ri ver discharge (Figure 8). The majority of the branded steel head trout
smolts passed by the Snake River trap and was associated with two peaks in
di scharge which began on April 30 and May 6. Si xty-six percent of the
branded steelhead trout were captured at the Snake River trap during a
15-day period between April 30 and My 14. For the four branded groups
represented in Figure 8, 76% passed the Snake River trap during this
15-day peri od. Trap operation was tenporarily termnated from May 29
until June 15 due to high discharge. Branded steelhead trout were still
being collected on May 28, the day prior to trap shutdown, and it is
expected that steelhead trout snolt novement increased with the increase
i n discharge. No branded steelhead trout smolts were collected at the
Snake River trap after operation began again on June 16.

Except for a few of the earliest arriving fish from the Hells Canyon
steel head trout brand group and late arriving fish from the South Fork
Sal non River chinook sal non brand group, there was little seasonal overlap
in the passage of branded yearling chinook salnbn and steel head trout
snolts at the Snake River trap. Movenent of steelhead trout snolts did
not appear to be as dependent on increases in discharges as was seen with
chi nook salnon snolts. but the steelhead trout did appear to nove during
periods of high discharge.
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Rel ease Site to the Clearwater River Trap

There was one group of branded chinook salnmon released April 2 and
one of branded steelhead trout released May 7 in the Clearwater River in
1986. Both were rel eased at Dwmorshak NFH 57 kil oneters upstream from the

Clearwater River trap. Medi an passage at the Clearwater River trap was
the day following release for each group (Figure 9). A peak in river
di scharge of 29.700 cfs occurred the day the chinook salmon brand group
was rel eased. Ri ver discharge was also 29.700 cfs and dropping when the

steel head trout brand group was released.

Snake River Trap to Lower Granite Dam

Chi nook sal non. In 1986. nine chinook salnon brand groups were
marked and released from the Snake River trap to determine travel tmeand
mgration rate through Lower Ganite Reservoir. In addition, nmedian
passage date at the Snake River trap was calculated for six branded
chi nook sal non groups rel eased from hatcheries. Travel time and mnigration
rate through Lower Granite Reservoir were calculated for these six groups
also (Tables 13 and 14).

A t-test was calculated to determine if there was a significant

di fference between migration rates of chinook salnmon snolts marked at the
Snake River trap and those groups released from hatcheries. No

significant difference was observed between these groups at the 0.05 I|evel
of significance.

The hatchery-rel eased chinook salnon brand groups from 1985 were
added to the data from 1986, and a Duncan's New Miltiple Range test was
applied to determine if there was a difference in travel time through
Lower Granite Reservoir between the groups from 1985 and 1986 and the
chi nook salnon marked at the trap in 1986. There was no difference at the
0.05 Il evel of significance. The three sets of data were pooled to run a
linear regression analysis to determine if discharge affected migration
rate in Lower Granite Reservoir. This data indicate there is very little
relati onship between chinook salnmon travel time through Lower Ganite
Reservoir and di scharge (r2: 0.095).

It is wunrealistic to believe mgration rate is not related to
di schar ge. Possi bly this data does not show a rel ationship because of the
narrow range of discharges over which the sanples were observed.
Ni nety-six percent of the sanples fell within a discharge range of 79, 000
to 100.000 cf s neasured at Lower Granite Dam The discharge range is
narrow because of the inability to collect enough chinook salnon early and
late in the mgration period for adequate sized freeze brand groups.
Al'so, discharges during 1985 and 1986 chinook salnmon mgration periods
were sinilar.

St eel head trout. In 1986, two treatnents of branded steel head trout
groups were used to calculate travel tine through Lower Granite
Reservoir. One treatnment was branded at the hatcheries for release wth

the production release. Medi an passage dates at the Snake River trap were
calculated for these brand groups and used as a start date for their
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Table 13. Chinook salmon smolt travel time and migration rate to Lower
Granite Dam from the head of Lower Granite pool using fish
branded at the Snake River trap, 1986.

Snake River Trap Lower Granite Dam Travel Migration Mean

Release Numbers Median Numbers time rate Q (kcfs)
Brand date branded arrival date collected (days) (km/day) at LGD
RDK-1 4/3 2,793 4/16 57 13 4.1 99.5
RDK-2 4/6 1,596 4/24 63 18 2.9 94.6
RDK-3 4/11 2,743 4/24 50 13 4.0 92.7
RDK-4 4/15 1,392 No recaptures - - -
RAK-1 4/24 2,863 571 23 7 7.4 99.3
RAK-2 4/26 2,421 5/7 25 11 4.7 93.7
RAK-3 5/7 1,227 5/17 27 10 5.1 98.7
RAK-4 5/16 45 No recaptures - - -
LDK-1 5/24 421 6/2 5 8 6.4 176.6
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Table 14. Chinook salmon smolt travel time and migration rate to Lower Granite Dam from the head of Lower Granite pool
using Fish passing the Snake River Trap from upriver release sites, 1985 and 1986.

Snake-Clearwater R. Trap Lower Granite Dam Mean Q
Medran Medran Travel Migration (kcfs)
passage Number arrival Number time rate at
Year Brand Release site date captured date collected (days) (km/day) LGD
1985 RDR-1 Salmon R. @ Sawtooth 4/14 165 5/4 4,313 20 2.6 89
RDR-3 S. Fk. Salmon River 4/17 76 5714 4,193 27 1.9 85
LDR-1 Rapid R. 4/12 370 4/25 9,422 13 4.0 98
LDR-3 Snake R. @ Hells Canyon 4/3 544 4/13 7,111 10 5.1 88
LDR-4 Grande Ronde R. 6/4 135 6/23 6,868 19 2.7 79
RDR-2 Clearwater R. @ DNFH 4/4 248 4/27 6,403 23 2.7 94
1986 RAJ-1 Lookingglass Creek (fall) 3/25 3 4/11 159 17 3.1 104.9
RAJ-2 Lookingglass Creek 4/5 38 4/14 3,741 9 5.8 98.7
RAJ-3 Lookingglass Creek (fall) 4/4 13 4/9 333 5 10.3 99.4
RAJ-4 Lookingglass Creek 4/5 76 4/21 2,593 16 3.2 94.6
LDY-1 Rapid River 4/16 237 4/20 10,589 4 12.9 88.0
LDY-3 Snake R. @ Hells Canyon 4/3 269 4/16 9,898 13 4.0 99.5
RAY-2 Clearwater R. @ DNFH 4/2 312 4/21 4,703 19 3.2 97.3
RDY-1 Salmon R. @ Sawtooth 4/14 49 4/23 2,245 9 5.8 88.8
RDY-3 S. Fk. Salmon R. 4/23 229 5/3 5,921 10 5.1 97.7
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m gration through Lower Granite Reservoir. The second treatnent consisted
of four brand groups used for trap efficiency tests at the C earwater
Ri ver trap. The 1985 hatchery brand release data were conmbined with the
1986 data (Table 15). A Duncan's New Miultiple Range test was conducted to
deternmine if there was a difference between the three treatnments of data
at the 0.05 level of significance. There was no significant difference
between the three treatnents of brand groups so a linear regression was
run to determine if steelhead trout travel time through Lower G anite
Reservoir was related to di scharge. The regression showed no rel ationship
bet ween di scharge and migration rate (r2 - 0.002).

SUMVARY

In addition to wild and natural chinook salnmn and steel head trout
producti on, 5,503,726 chinook salnmon and 6,608,665 steelhead trout
juveniles were reared at hatcheries in |Idaho, Oregon, and Washington, for
rel ease upriver from Lower Granite Reservoir, contributing to the 1986
outmgration. O these, 284,547 chinook salnon and 335,118 steel head
trout smolts (5.3% and 5.1% of the total release, respectively) were
freeze branded and released in nine unique groups for chinook sal non and
14 unique groups for steelhead trout.

The Snake River trap operated from March 14 through May 28 and from
June 16 through June 26. The period May 29 to June 15, the trap did not
operate due to excessively high river discharge. The Snake River trap
captured 27,568 yearling chinook salmon, 220 subyearling chinook sal non,
1.211 wld steelhead trout, 5.059 hatchery steelhead trout, and 224
sockeye sal non. Approxi mately 0.4% (914) of the hatchery-branded chinook
salmon smolts and 0.07% (205) of the hatchery-branded steelhead trout
smolts rel eased in the Snake River drainage upstream from the Snake River
trap were captured by the Snake River trap.

Average nmigration rate from point of release to the Snake River trap
for hatchery-branded chinook salnon in 1986 was slower than observed in
1984 and 1985 (19.7 kmday, 22.7 knfday, and 25.3 km day, respectively).
Average nmigration rate for branded chinook salnon from the Snake River
trap to Lower Granite Damin 1986 was faster than 1985 (5.5 kniday in 1986

and 3.2 kmday in 1985). Chi nook salnmon snolt novenent through Lower
Granite Reservoir in 1986 was five tinmes slower than in the free-flow ng
river. Average nmigration rate from point of release to the Snake River

trap for hatchery-branded steelhead trout snolts was slower in 1986 than
in 1985 (21.0 kmday and 34.2 kniday. respectively). Average migration
rate from the Snake River trap to Lower Granite Reservoir in 1986 took
twice as long as it did in 1985 (6.6 kmday in 1986 and 12.5 knfday in
1985) . Two branded steelhead trout groups released in the G ande Ronde
River in 1986 greatly skew the data. If the average migration rates are
cal cul ated without these two groups, the 1986 novenent is slightly faster
than 1985. 6.6 kmday in 1986 and 5.9 kniday in 1985. Freeze branded
steel head trout snolts nove approximtely three to four times faster in
the free-flowi ng river section than they do iin Lower Ganite Reservoir.

AD333BR 43



Table 15.

Steelhead trout smolt travel time and migration rate to Lower Granite Dam from the head of Lower
Granite pool, 1985 and 1986.

Snake-Clearwater R. Trap Lower Granite Dam Mean Q
Median Median Travel Migration (kcfs)
passage Number arrival Number time rate at
Year Brand Release site date captured date collected (days) (km/day) LGD
1985 RDY-1 Salmon R. @ Sawtooth 5/7 23 5/28 3,510 21 2.4 92
RDY-3 E. Fk. Salmon R. 5/9 22 5/28 2,454 19 2.7 93
LDY-1 Snake R. @ Hells Canyon Dam 5/3 44 5711 2,821 8 6.4 88
RA17-1 Cottonwood Creek 5/20 36 5/22 12,110 2 25.7 102
RA17-3 Cottonwood Creek 5/19 31 5721 12,022 2 25.7 95
LDY-2 Clearwater R. @ DNFH 4/29 88 5/4 6,699 5 12.2 83
1986 RAI1J-1 Cottonwood Creek 5/5 39 5/21 4,468 16 3.2 98
RAIJ-3 Cottonwood Creek 5/5 43 5/22 5,151 17 3.1 100
RAIJ-4 Cottonwood Creek 5/6 29 5/18 4,114 12 4.3 99
LAJ-1 Spring Creek 5/26 1 5/30 808 -- NOT ENOUGH RECAPTURES @ SNAKE R. TRAP
LAJ-3 Spring Creek 5/5 2 6/1 458 —- NOT ENOUGH RECAPTURES @ SNAKE R. TRAP
RAJ-1 Spring Creek 5/27 14 5/26 1,628 —- MEDIAN ARRIVAL DATE @ LGD 1 DAY BEFORE
MEDIAN PASSAGE DATE @ SNAKE R. TRAP
RAJ-2 Little Sheep Creek 5/5 2 6/2 734 —- NOT ENOUGH RECAPTURES @ SNAKE R. TRAP
RAJ-3 Spring Creek 5/8 2 5/30 1,326 —- NOT ENOUGH RECAPTURES @ SNAKE R. TRAP
RAJ-4 Little Sheep Creek 5/8 16 5/30 1,340 22 2.4 114
LDT-2 Salmon R. @ Sawtooth 5/21 11 5/29 3,772 8 6.4 120
LDT-4 E. Fk. Salmon R. 5/23 9 5/29 1,552 6 8.5 119
RDT-2 Snake R. @ Hells Canyon Dam 5/1 38 5/8 5,033 7 7.4 94
RDT-4 Clearwater R. @ DNFH 5/8 18 5/17 7,194 9 6.8 99
Releases made in Clearwater River 15 km upstream from confluence with Snake River
LD4-1 Clearwater R. Trap 5/8 - 5/14 1,003 6 11.1 100
LD4-3 Clearwater R. Trap 5/13 - 5/22 869 9 7.4 98
RD4-1 Clearwater R. Trap 4/16 - 4/23 371 7 9.5 103
RD4-3 Clearwater R. Trap 5/1 - 5/8 751 7 9.5 94
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There was little tenporal overlap in the passage of yearling chinook
salmon smolts and steelhead trout snolts at the Snake River trap. The
majority of the chinook salnmon past in April and nobst of the steel head
trout in May.

The Clearwater River trap operated from March 21 to My 26 and
captured 9,509 vyearling chinook salnobn smolts, 965 hatchery steelhead
trout smolts, and 123 wild steelhead trout snolts. Freeze-branded chi nook
sal on and steelhead trout smolts released form Dwrshak NFH had an
average mgration rate to the Clearwater River trap of one day (mgration
rate = 57 kniday).

The Salnmobn River trap was not operated in 1986 due to the above
normal snowpack reported in the March forecast.

No correl ation between discharge and trap efficiency was detected at

either the Snake River or Clearwater River traps. Mean trap efficiency
for yearling chinook salnon and steel head trout smolts at the Snake River
trap was 1.20% and 0.67% respectively. Mean trap efficiency for yearling

chi nook sal mon and steel head trout snolts at the Clear-water River trap was
1.25% and 0.09% respectively.

Average classical descaling rates for yearling chinook salnon snolts
were 3.8% at the Snake River trap, O0.7%at the Clear-water River trap, and
3.5% at the collection facility at Lower Granite Dam Aver age cl assi cal
descaling for hatchery steelhead trout at both the Snake River and
Clearwater River traps showed an increase over previous years. Descal i ng
of hatchery steel head trout smolts was much greater than that seen in wld
steel head trout smolts at both traps.

Descal i ng of chinook salnbn and steel head trout snpblts at hatcheries
was approxi mately one percent. The rate of descaling for both increased
less than one percent at off-hatchery release sites.
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